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[0018] 

[Embodiments of the Invention] (A) First Embodiment 
5 Fig. 1 illustrates the structure of television/radio 

receiving equipment according to a first embodiment of the 
present invention. 

[0019] The embodiment of the present invention is now described 
with reference to the drawings. 

10 [0020] Numeral 1 denotes television broadcasting receiving 
means , and numeral 8 denotes radio broadcasting receiving means . 
In the television broadcasting receiving means 1, numeral 2 
denotes an antenna receiving television broadcasting, numeral 
3 denotes a front end circuit for receiving television 

15 broadcasting performing high-frequency amplification , tuning , 
frequency conversion etc. on the television broadcasting input 
through the antenna 2, numeral 4 denotes an image detection 
circuit receiving an output from the front end circuit 3 and 
demodulating the same to a video signal, numeral 5 denotes a 

20 video signal processing circuit, and numeral 6 denotes an image 
display displaying an image. 

[0021] Numeral 7 denotes a sound detection circuit receiving 
the output from the front end circuit 3 and demodulating the 
same to a sound signal a. 
25 [0022] In the radio broadcasting receiving means 8, numeral 
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9 denotes an antenna receiving FM broadcasting, numeral 10 
denotes a front end circuit for receiving FM broadcasting 
performing high-frequency amplification, tuning, frequency 
conversion etc. on the FM broadcasting input through the 
5 antenna 9 # numeral 11 denotes an FM detection circuit receiving 
an output from the front end circuit 10 and demodulating the 
same to an FM signal, and numeral 12 denotes a noise 
killer/multiplexer performing noise killing and stereo 
demodulation on an FM detection signal from the FM detection 

10 circuit 11 and outputting an FM sound signal b. Numeral 13 
denotes an antenna receiving AM broadcasting, and numeral 14 
denotes an AM signal processing circuit tuning and detecting 
the AM broadcasting input through the antenna 13 and outputting 
an AM sound signal c. 

15 [0023] Numeral 15 denotes a volume controller controlling a 
sound volume, numeral 16 denotes an amplifier amplifying the 
sound signals, and numeral 17 denotes a speaker. Numeral 18 
denotes a sound signal switching circuit selecting any of the 
TV sound signal the FM sound signal b and the AM sound signal 

20 c and connecting the same to the volume controller 15 according 
to a sound switching signal S from a controller 19. 
[0024] Numeral 20 denotes an external information unit storing 
link data as to whether or not television and radio programs 
broadcast the same contents, numeral 21 denotes a telephone 

25 for accessing the external information unit 20 through a 
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telephone line, and numeral 22 denotes a modem converting a 
digital link data acquiring command signal from the controller 
19 to an analog signal and transmitting the same to the telephone 
21 or converting link data returned from the external 
5 information unit 20 to the telephone 21 to a digital signal 
and transmitting the same to the controller 19. Numeral 24 
denotes selection means selecting whether or not to acquire 
the link data from the external information unit 20, which can 
be set by a user. 

10 [0025] Fig. 2 is a flow chart illustrating operations of the 
equipment according to the first embodiment of the present 
invention. First, the user selects a TV/radio link mode 
through the selection means 23 (Pll) and turns the television 
on (P12). This order may be reversed. 

15 [0026] Thus, the antenna 2 receives television broadcasting, 
the front end circuit 3 performs high-frequency amplification, 
tuning, frequency conversion etc. , the image detection circuit 
4 demodulates the video signal, and the television image 
display 6 displays a television image through the image 

20 processing circuit 5. 

[0027] Then, the controller 19 confirms whether or not a memory 
in the controller loads TV/radio link data indicating whether 
or not the same, broadcasting contents as the currently received 
television broadcasting are broadcasted. 

25 [0028] The user currently selects the link mode, and hence the 
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controller 19 connects the telephone 21 through the modem 22 
when there is no link data, and outputs a link data acquiring 
command signal for accessing the external information unit 20. 
When the external information unit 20 responsively returns 
5 TV/radio link data through the telephone 21 and the modem 22, 
the controller 19 stores the same in the memory provided therein 
(P14 and P15) . 

[0029] Then, the controller 19 confirms whether or not the 
memory stores the TV/radio link data (P16). When the same 

10 contents as the television broadcasting are broadcasted at a 
specific frequency of AM broadcasting, for example, the 
controller 19 switches the AM radio on while switching the sound 
signal switching circuit 18 by the sound switching signal S 
for selecting the AM sound signal c of the AM signal processing 

15 circuit 14 and outputting AM sounds through the volume 
controller 15, the amplifier 16 and the speaker 17 (P17 and 
P18) . 

[0030] Thus, according to the first embodiment, images and 
sounds of a baseball program can be automatically received 
20 through television broadcasting and AM broadcasting 
respectively without requiring the user to make a complicated 
operation . 

[0031] When the link data is already loaded (YES at P13), the 
controller 19 may not access the external information unit 20 
25 and immediately outputs sounds of prescribed radio 
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broadcasting according to the link data stored in the memory 
(P17 and P18 ) . 

[0032] When the memory stores no link data of a radio program 
broadcasting the same contents as the television program at 
5 P 16 (NO at P16) , the controller 19 selects the TV sound signal 
a and outputs sounds of the television program in response to 
the sound switching signal S. 
[0033] (B) Second Embodiment 

Fig. 3 illustrates the structure of television/radio 

10 receiving equipment according to a second embodiment of the 
present invention. In order to simplify illustration, 
description is omitted as to parts overlapping with the 
structure of the television/radio receiving equipment 
according to the first embodiment shown in Fig. 1. 

15 [0034] Referring to Fig. 3, numeral 24 denotes a TV signal state 
detection circuit receiving an output from a TV front end 
circuit 3 and outputting a signal indicating a TV broadcasting 
received state to a controller 19, and numeral 25 denotes a 
radio signal state detection circuit detecting signal output 

20 states from an AM signal processing circuit 14 and an FM 
detection circuit . 

[0035] Fig. 4 is a flow chart illustrating operations of the 
television/radio receiving equipment according to the second 
embodiment of the present invention shown in Fig. 3. Referring 
25 to Fig. 4, P21 to P26 are identical to Pll to P16 in Fig. 2, 
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and hence redundant description is omitted. 

[0036] According to the second embodiment, 

ef f ectiveness/def ectiveness of a TV broadcasting receiving 
state is determined for selecting and outputting sounds of 
5 radio broadcasting when the TV broadcasting receiving state 
is inferior. 

[0037] The controller 19 shown in Fig. 3 tunes the equipment 
to an AM radio program broadcasting the same contents as 
television broadcasting according to link data (P27), and 

10 thereafter determines eff ectiveness/def ectiveness of the 
received state of the TV broadcasting according to an output 
signal from the TV signal state detection circuit 24 (P28). 
[0038] When the TV receiving state is inferior, the controller 
19 selects an AM radio sound signal c by a sound switching signal 

15 S for outputting sounds of AM broadcasting (P29). 

[0039] As hereinabove described, the second embodiment 
automatically selects and outputs sounds of radio broadcasting 
exhibiting an excellent receiving state when the TV receiving 
state is inferior, whereby the user can enjoy the radio sounds 

20 received in an excellent state while observing images on the 
TV screen without making a complicated operation. 
[0040] The radio signal state detection circuit 25 can also 
determine eff ectiveness/def ectiveness of the radio 
broadcasting receiving state, compare the same with the TV 

25 receiving state and select sounds received in a better state. 




7 



[0041] (C) Third Embodiment 

Fig. 5 illustrates the structure of television/radio 
receiving equipment according to a third embodiment of the 
present invention . 
5 [0042] Referring to Fig. 5, numeral 26 denotes a decoder 
decoding character information received in a state multiplexed 
on a television broadcasting signal. This embodiment, also 
decoding link data indicating that a television program and 
a radio program broadcast the same contents received in a state 

10 multiplexed on the television broadcasting signal by the 
decoder 2 5 similarly to the character information and 
transferring the same to a controller 19 , premises that the 
link data is transmitted in the state multiplexed on the 
television broadcasting signal as one of the character 

15 information, for decoding the link data in the television 
broadcasting signal thereby outputting a radio broadcasting 
sound signal in place of a television broadcasting sound 
signal. 

[0043] Parts overlapping with the structure of the 
20 television/radio receiving equipment according to the first 
embodiment shown in Fig. 1 are omitted for simplifying the 
illustration . 

[0044] Fig. 6 is a flow chart illustrating operations of the 
television/radio receiving equipment according to the third 
25 embodiment shown in Fig. 5. 
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[0045] According to the third embodiment, the link data is 
inserted as one of the character information of television 
broadcasting, and the decoder 25 decodes data as to whether 
or not this link data is present, and as to whether or not a 
5 program of the same contents as any radio broadcasting is 
broadcasted (P31 to P33). 

[0046] When a certain FM program broadcasts the same contents 
as a television program, for example, the controller 19 
switches the FM radio on and switches a sound signal switching 
10 circuit 18 by a sound switching signal S for selecting an FM 
sound signal b from a noise killer/multiplexer 12 and 
outputting FM sounds through a volume controller 15, a 
multiplier 16 and a speaker 17 (P34 to P36). 

[0047] Thus, according to the third embodiment, the link data 
15 is transmitted in the state multiplexed on the television 

broadcasting signal, whereby the user may not access an 

external information unit 20 dissimilarly to the first 

embodiment but a burden on the user is more lightened. 

[0048] (D) Fourth Embodiment 
20 Fig. 7 illustrates the structure of television/radio 

receiving equipment according to a fourth embodiment of the 

present invention . 

[0049] The fourth embodiment is structured by combining the 
structures of the first, second and third embodiments with each 
25 other. 
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[0050] Operations of the fourth embodiment are now described 
along a flow chart shown in Fig. 8. 

[0051] When receiving a television broadcasting signal, a 
character information decoder 2 6 decodes character information 
5 included in the television broadcasting signal and stores link 
data when the same is confirmed (P41 to P43). 
[0052] When no link data is multiplexed on the television 
broadcasting signal, a controller 19 accesses an external 
information unit 20 through a modem 22 and a telephone 21 for 
10 acquiring link data from the external information unit 20 and 
storing the same in a memory (P44 to P45). 

[0053] When acquiring the link data in the aforementioned 
manner, the controller 19 tunes the equipment to a radio 
broadcasting station broadcasting the same contents as the 

15 television program according to the contents of the link data 
(P47). A TV signal state detection circuit 24 determines 
ef f ectiveness/def ectiveness of the television receiving state, 
for switching to radio sounds when the television receiving 
state is inferior (P49). 

20 [0054] Thus, the fourth embodiment acquires the link data from 
the external information unit 20 through communication means 
or in any TV broadcasting signal, whereby sound information 
can be more reliably obtained. 
[0055] (E) Fifth Embodiment 

25 Fig. 9 illustrates the structure of television/radio 
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receiving equipment according to a fifth embodiment of the 
present invention . 

[0056] The fifth embodiment is structured by adding a video 
RAM 27 to the structure of the fourth embodiment. 
5 [0057] Structures and operations common to those of the fourth 
embodiment are omitted, in order to avoid complicatedness of 
illustration . 

[0058] Image processing operations according to the fifth 
embodiment including the video RAM 27 are now described with 

10 reference to a flow chart shown in Fig. 10. 

[0059] It is assumed that the user selects a TV/radio link mode 
through selection means 23. When receiving TV broadcasting, 
an image detection circuit 4 fetches an image signal from a 
TV broadcasting signal and transmits the same to an image 

15 processing circuit 5 . The image processing circuit 5 transmits 
image data created by image processing to an image display 6 
as well as to the video RAM 27. 

[0060] The video RAM 27 stores the received image data at an 
interval of two seconds , for example (P51 to P53 ) . On the other 

20 hand, a controller 19 regularly determines 

ef f ectiveness/def ectiveness of a television receiving state 
by a TV signal state detection circuit 24, for switching to 
radio sounds while calling the image data stored in the video 
RAM 27 and outputting a static image to the image display 6 

25 when the television receiving state is inferior (P54 to P56). 
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[0061] Thus, when the television receiving state is 
deteriorated, the user can observe the excellent static image 
preceding this deterioration and listen to the radio sounds. 
[0062 ] While the first to fifth embodiments have been described, 
5 the structures of these embodiments can be properly combined 
with each other or properly modified within the range of the 
idea of the present invention, as a matter of course. 
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